Twenty-four subjects received three oral glucose tolerance tests, in the morning, afternoon, and eveniag of separate days. The mean blood sugar levels in the afternoon and evening tests were similar, and they were both significantly higher than those in the morning test. Plasma immunoreactive insulin levels, however, were highest in the morning test. The pattern of insulin levels during the afternoon and evening tests resembled thatdescribed as typical of maturity-onset diabetes.
Introduction
In previous communications Keen, 1969, 1970) we have confirmed and extended the earlier observations of Roberts (1964) and of Bowen and Reeves (1967) Table I .
Before the tests all subjects were consuming a normal diet containing adequate amounts of carbohydrate. The period of fasting before each test was nine hours and the last meal before the fast was made similar in composition, consisting of about 50 g of carbohydrate as a jam or marmalade sandwich. Oral glucose tolerance tests were performed at intervals of two to seven days, and in random order, at 09.00, 15.00, and 20.00 hours. A standard load of 50 g of liquid glucose (as 235 ml of Lucozade) was used and capillary (ear-lobe) blood samples were taken fasting and at half-hourly intervals after the glucose drink for two hours. For subsequent blood sugar determination by the ferricyanide reduction micromethod (Technicon method N -9a) on the AutoAnalyzer, 0-1 ml of blood was added to 0 9 ml of 1% sodium fluoride. Approximately 0-5 ml of capillary blood was taken into dry, previously heparinized, glass capillary tubes. The plasma was separated in these by centrifugation and the immunoreactive insulin subsequently determined by the method of Albano and Ekins (1970) , using duplicate 10-tLI aliquots of plasma, each made up to 50 p1 with insulin-free (charcoaled) human plasma. Human insulin (Eli Lilly, batch 516-7343-33) was used as a standard. Arthritic spine These changes in blood sugar response to the glucose load are, not surprisingly, accompanied by changes in the pattern of plasma insulin response, and it is the direction of these changes which claims attention. In both the afternoon and evening tests the mean plasma insulin response is smaller, while the accompanying blood sugar rise is greater, than in the morning. The major difference lies in the early part of the test (Fig. 2) . It seems reasonable to attribute the loss of glucose tolerance to a diminished pancreatic response to the glycaemic stimulus, so that the higher blood sugar levels observed in afternoon and evening tests are the result of insulinopenia. Support for this view can be adduced from the findings of Freinkel et al. (1968) , who observed a diurnal variation in plasma insulin levels during periods of total fasting, with mean levels at 07.00-08.00 hours exceeding those at 15.00-16.00 hours. Lambert and Hoet (1965) also noted a diurnal pattern in insulin levels. They found high levels during the night, even though daytime meals were presumably stimulating insulin release from the pancreas. However, the same group in a later study (Malherbe et al., 1969) investigated the insulin response to identical meals given at 07.30, 12.00, and 16.30 hours and found that both the mean and maximal insulin levels were greatest in response to the morning meal. Sensi et al. (1970) studied 11 healthy subjects and measured circulating levels of glucose and insulin before and one hour after 50 g glucose given by mouth at 08.00, 16.00, and 24.00 hours. The net increase above the basal value of insulin was higher in the morning than the other two times, a result similar to our own. At a different level Hellman and Hellerstrom (1959) observed diurnal variation in the nuclear size of the beta cells of the islets of Langerhans in the rat, an animal which also shows diurnal variation in glucose tolerance (BenDyke, 1971) . Further support for the islet cell as the basis of the diurnal variation in oral glucose tolerance comes from the observations of a diurnal variation in intravenous glucose tolerance (Abrams et al., 1968; Nemeth et al., 1970) , which clearly cannot be attributed to changes in glucose absorption or intestinal hormone release, factors which might be implicated in any changes in oral glucose tolerance.
A strong circumstantial case can thus be made out in favour of the hypothesis that the diurnal variation in glucose tolerance is secondary to a rhythm in the islet cells which determines the amount of insulin released in response to a given stimulus. However, this may be an oversimplification. Several individual results from the present study are detailed in Table VI 
